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A LID CLOSING ARRANGEMENT 
Technical field 

The present invention relates to an automatic lid-closing arrangement, 
5 preferably for use on containers, boxes, bins or shelves for foods, .e.g. a self- ~ 
service container for sweets. 

Background art 

Containers and display cases, often wholly or partially transparent, for re- 

10 frigerated or frozen foods and designed for self-service of sweets in kiosks and 
stores, are often provided with transparent flap-down lids that can be placed in a 
permanently open position. In such an. open position the food is exposed to the 
surroundings to a greater extent than if the lid had been closed. From the point of 
view of hygiene or temperature, therefore, it is desirable for these lids to be kept 

15 closed when no goods are being taken from the containers. 

Automatically closing lids are already known in the form of double-walled 
constructions in which a liquid flows between various spaces to alter the centre of 
gravity of the lid, thereby achieving automatic closing. Such a construction is ex- 
tremely expensive if the installation is to be carried out on a large number of con- 

20 tainers spread nationally and/or internationally. The liquid-filled lid also impairs 
transparency and thus display of the food. Liquid in the lid is also perceived as 
unhygienic since leakage may occur. 

SE 510 429 also shows an arrangement for automatic closing of a pivo- 
table lid. When opened this lid compresses an elastically deformable air bubble 

25 secured in the front wall of the container in the vicinity of the opened lid, the air 
bubble tending to expand to the starting position and thus press the lid back over 
its unstable position of equilibrium, after which the lid closes with a bang. A draw- 
back with such a closing arrangement is that the front wall of the container is pro- 
, vided with this arrangement instead of displaying the food inside as much as pos- 

30 sible. Furthermore, the bangs when the arrangement closes will be extremely irri- 
tating for both customers and store assistants, especially if the number of con- 
tainers in a particular area may be up to about 200. Each customer who opens 
the lid must also deform the arrangement if it is to function as intended, which the 
.. . customers perceive as irritating. - ■ - 
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Object of the invention 

The object of the present invention is to solve the above problems and 
provide a lid-closing arrangement that enables automatic closing of an upwardly 
openable lid of a container, primarily for food, but which is also applicable to other 
5 types of containers such as pharmaceuticals, health products and the like, to pro- 
tect the contents in the container from the surrounding atmosphere by keeping the 
lid closed. 

A second object of the present invention is, in a more hygienic manner 
than previously, to provide automatic closing of the lid of such a container. 
10 Another object is to enable closing of a lid divided into an initiation phase 

during which the lid is influenced by a closing force, and a closing phase during 
which the lid is closed by its own dead weight and the force changes into a retard- 
ing effect. 

The object of the present invention is furthermore to provide an inexpen- 
15 sive solution to the above-mentioned problems, which solution also results in im- 
proved closing properties of the lid for a container. 

The object is also to greatly reduce the sound level when the lid is closed. 

Brief description of the invention 

20 The present invention, as defined in the independent claims 1 and 10, ful- 

fils the objects listed above, thereby eliminating the drawbacks mentioned. Suit- 
able embodiments of the invention are defined in the dependent claims. 

The lid in accordance with the invention is provided with a closing ar- 
rangement comprising spring device and damper. These parts may be construct- 

25 ed as separate units or may consist of only one unit in which both spring function 
and damper function have been combined. The spring device is arranged to initi- 
ate a closing movement of the lid from open position and the damper is arranged 
to dampen the lid's movement, either continuously or at least during a part of the 
movement, in both directions or only during closing or opening. The spring device 

30 also has a retarding effect on the movement of the lid immediately prior to closing, 
in order to avoid disturbing noise. The spring force is zero upon opening the lid at 
an angle of 20°-40° upwards from the horizontal plane. When the lid is opened 
further the spring is tensioned and, when the lid is released, instantaneously initi- 
ates closing. If the angle of opening is less than 20°-40° the spring is tensioned in 
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the other direction to retard and balance the weight of the lid so that it closes gen- 
tly. Throughout the movement of the lid the damper, which is preferably of silicon 
grease type, acts as a member for balancing and controlling the speed of move- 
ment. The damper is chosen to function within a temperature interval of 18°-25°C : 

5 for goods at room temperature and within a temperature interval of -8° to 0 6 C for 
counters for refrigerated and frozen foods. 

The number of springs is one or more with different spring characteristics 
for each damper. The dampers preferably consist of standard components, e.g. 
Silicon Damper from ITW Produx, the spring(s) being selected and connected to 

10 the damper depending on the weight of the lid. 

Applications of the present invention include lid-closing arrangements in 
the food branch, particularly for containers for sweets or other self-service prod- 

. . ucts, like those illustrated in the embodiments described in the following. Separate 
phases for closing lids for different application purposes can be determined with 

15 great aiccuracy as regards time by means of the choice of composite parts in ac- 
cordance with the present invention. 

"In the embodiments illustrated below the balancing device to achieve gen- 
tle closing of the lid is provided by the torsion springs being tensioned in opposite 
directions, but may also be in the form of leaf springs, counterweights or some 

20 other means. 

Brief description of the drawings 

The invention will now be described in more detail with reference to the 
accompanying drawings. 
25 Figure 1 shows a view in perspective of a first embodiment of the present in- 
vention. 

Figure 2 shows an exploded view of a lid with spring device and damper in 

accordance with the embodiment in fig. 1. 
Figure 3 shows a section through the axis of rotation, in which both sides of 
30 the lid are provided with a spring device and a damper as shown in 

fig- 2. 

Figure 4 shows a view in perspective of a second embodiment of the present 
. invention. • 

Figure 5 . shows an exploded view ofa lid with a closing arrangement as 
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showmin^the embodiment in fig. 4. 
Figure 6 shows an exploded view of a closing arrangement with damper and 
spring device as shown in the embodiment in fig. 5. 

5 Description of the invention 

Figure 1 shows a transparent container 1 for sweets, provided with a verti- 
cal refilling section 2 and a section 3 for self-service, extending outwardly from the 
refilling section. The self-service section 3 is limited upwardly, either completely or* 
partially, by a flat transparent lid 4 that is pivotably joumalled about a substantially 

10 horizontal axis 5 situated close to the refilling part 2. The refilling part 2 is also 

provided with a lid, not shown. As is clear from the drawing, the distance between 
the axis and the vertical refilling section 2 results in the lid, when flapped up all the 
way, assuming an angle such that the lid is held open by its own dead weight 
unless it is influenced by forces other than its dead weight. In the embodiment 

15 shown, the lid assumes when closed an angle inclined obliquely to the refilling 
section. The angle of movement a between fully open and fully closed position is 
90-170°. The angle of movement a is divided into three parts, oti, an, am, where a r 
denotes an initiation phase extending from fully open (flapped up) position to a 
position where the dead weight of the lid takes over continue closing, an denotes 

20 a first closing phase extending from the position where the dead weight of the lid 
takes over, to an imagined horizontal plane HP through the axis 5 and am denotes 
the angle between the horizontal plane and a position in which the lid is fully 
closed. Ad these positions are indicated in broken fines in the figure. The angle an 
lies within the interval 20°-40°. A closing arrangement 6 is mounted on each side 

25 of the lid between the lid 4 and the self-service section 3. The closing arrange- 
ment is mounted in cavities in the rear edge of the lid, said cavities extending in- 
wardly towards the centre of the lid along its axis 5. 

Figure 2 shows a dismantled, non-transparent lid 4 provided with said 
cavities 7 for the closing arrangement 6 in the rear edge of the lid. At the bottom 

30 of the cavity is a groove in which the end of the co-operating end of the outer cas- 
ing 9 of a damper 8 is arranged to be introduced to prevent the outer casing 9 
turning in relation to the lid 4. The other end of the damper 8 is provided with a ro- 
tary body 10 that is inserted into the outer casing 9 and provided with driving sur- 
faces, not shown, designed to convey silicon grease within the damper when the 
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rotary body 10 is turned in relation to the outer casing 9. The end of the rotary 
body 10 is also provided with a quadratic hole 1 1 in which a co-operating quad- v 
ratic peg 12 is inserted. The peg is fixed on a bearing plate 13 provided on its op- 
posite side with an assembly a mounting stud 14 to fit a corresponding recess in 
5 the side wall of the container at assembly. The bearing plate is also mounted on 
the container and prevented from rotating by an edge 15 co-operating with the 
■, container. 

A spring device 16 in the form of a cylindrical torsion spring is also mount- 
ed around the outer casing of the damper at its outer end, one end of the spring 

10 device 16 being clamped in the bearing plate 13 while its other end is clamped in 
the lid 4 or in the cavity 7 of the lid. 

The spring device 16 is so clamped between the lid and the container that 
it is unloaded at an opening angle of 20°-40° upwards from the horizontal plane 
HP when the lid is fitted. 

15 Figure 3 shows the lid and its closing arrangement in a section through 

the axis 5, the dampers 8 being mounted in the two cavities 7 in the lid 4. The 
dampers 8 are here clamped against rotation between the lid 4 and the bearing 
plates 13. The figure also shows how the spring device 16 is placed when the lid 
is fitted. The figure also shows how the bearing plates 13 are prevented by the 

20 edge 15 from turning in relation to the container 1 . 

Figure 4 shows a second embodiment of the invention in which a closing 

. ^ arrangement 46 is arranged to act between the lid 44 and the container 1. The 
closing arrangement 46 comprises a sleeve 47 fitted into a recess 48 in the lid 44. 
Figure 5 reveals that the sleeve is provided with a groove 49 to prevent 

25 the sleeve 47 turning in relation to the lid 44. The closing arrangement 46 also 
comprises an effecting body 50 which is either pressed or glued into the sleeve 
47. 

Figure 6 shows the effecting body 50 in fig. 5 in dismantled state to reveal 
a spring device 56 and two damper halves 57a, 57b in a damper 57. This em- 
30 bodiment of the closing arrangement also shows the surfaces 58 mentioned 
above, which form a part of the damper 57. A pivot means 59 provided with a 
. pivot 60 on one side and a driving means 61 on the other. The driving means 61 
engages, in one half 57a of the damper, which is turned together with the pivot 
means 59 so that a relative movement is produced between the two halves of the 


WO 01/97659 


PCT/SE01/01^5 


damper. An end piece 62 provided with locking catches 63 is arranged to be 
snapped into place on a damper housing 65 provided with protrusions 64. The 
spring member 56 in the-form of a cylindrical torsion spring is fitted around the 
damper halves 57a, 57b. One end of the spring is secured in the pivot means 59 
5 and its other end is secured in the damper housing 65. The spring is thus ten- 
sioned depending on the rotation of the pivot 60, which in turn is dependent on 
the position of the lid in the embodiment shown in fig. 1. 

The function of the lid-closing arrangement in accordance with the em- 
bodiments shown in conjunction with its use in a sweets dispenser is a follows: 

10 Normally the lid is closed, i.e. in its flapped-down position. When a cus- 

tomer wishes to take sweets from the self-service section 3 of the container 1 , 
he/she opens the lid 4 to a fully open position, i.e. the lid is flapped up until it en- 
counters the refilling section 2 of the container, i.e. the position shown in broken 
lines in fig. 1. When the customer releases the lid the spring device 6 influences 

15 the lid to resume its normal position, i.e. the spring device slowly turns the lid back 
past an upper dead position during the initiation phase ctj which is determined as 
regards time to a suitable value in the interval 2-30 sec, e.g. 20 sec, so that the 
customer has time to take out the desired amount of sweets. The lid then contin- 
ues its movement more quickly, due to force of gravity, down to its normal position 

20 during the closing phase an, dampened by the damper 8, 57. The time required 
for this closing phase is considerably shorter than during the initiation phase. A 
suitable duration for the closing phase is about 2 seconds. Particularly immedi- 
ately prior to the closing of the lid 4 the damper operates in combination with the 
spring device which is tensioned in the opposite direction in order to avoid disturb- 

25 ing noise when the lid is closed. 

Within the scope of the invention it is also possible to vary the spring de- 
vices, both as to type and placing. A cylindrical draw spring, for instance, may be 
mounted at a tangent to the periphery of the damper. The dampers can also be 
chosen or adjusted to the type of lid in current use. 


30 
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CLAIMS 

1 . A closing arrangement for a lid (4, 44) that is normally in closed position, 
which lid (4, 44) is pivotable about a substantially horizontal axis (5), the arrange- 
rs ment comprising a spring device (16, 56) acting between the lid (4, 44) aind a con- 
tainer (1) on which the lid (4, 44) is fitted, which spring device (16, 56) is arranged 
to be tensioned when the lid (4, 44) is opened and to commence closing the lid (4, 
44) from an open position at least as far as a position in which the lid continues 
the closing action on its own due to the force of gravity, characterized in that the 

10 arrangement also comprises a damper (8, 57) arranged to dampen the movement 
of the lid (4, 44) during a part of the lid's (4, 44) movement from open position to 
closed position. 

2. An arrangement as claimed in claim 1, characterized in that a balancing 
15 device is also arranged to be activated before the lid (4, 44) is closed in order to 

obtain a retarding force when the lid (4, 44) is closed. 

3. An arrangement as claimed in claim 2, characterized in that the balanc- 
ing device consists of the spring device (16, 56) which is arranged to be tensioned 

20 in the opposite direction to the dead weight of the lid (4, 44) when it is closed. 

4. An arrangement as claimed in any one of claims 1-3, characterized in 
that the spring device (16, 56) is clamped in unloaded state between the lid (4, 44) 
and the container (1) at an angle of the lid (4, 44) within the interval 20°-40° up- 

25 wards from a horizontal plane (HP) through the axis (5). 

5. An arrangement as claimed in any one of claims 1-4, characterized in 
that the spring device (16, 56) ;and the damper (8, 57) are mounted on or in direct 
connection with the axis (5). 

30 

6. An arrangement as claimed in claim 5, characterized in that the spring 
device (16, 56) is mounted on one side of the axis (5) and the damper (8, 57) is 
mounted on the other side of the axis (5). 


WO 01/97659 


8 


PCT/SE01/01375 


7. An arrangement as claimed in claim 5, characterized in that the spring 
device (16, 56) consists of a cylindrical helical spring mounted around the damper 
(8, 57) which consists of a cylindrical torsion damper, the spring device (16, 56) 
and the damper (8, 57) being mounted at the same end of the axis (5). 

8. An arrangement as claimed in any one of claims 1-7, characterized in 
that the time from when the spring device (16, 56) commences closing the led (4, 
44) from fully open position to a position when the force of gravity takes over con- 
tinued closing is 2-30 s. 

9. An arrangement as claimed in any one of claims 1-8, characterized in 
that the spring device (16, 56) is arranged to instantaneously commence closing 
the lid (4, 44) when it is released from its open position 
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